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DETAILED ACTION 

Election/Restrictions 
Applicant's election traverse of claims 1-10 in the reply filed on 05/29/2008 is 
acknowledged. No Claims are withdrawn from further consideration pursuant to 37 CFR 
1 .142(b) as being drawn to a nonelected group. Election was made without traverse in the reply 
filed on 05/29/2008. 

Information Disclosure Statement 

The information disclosure statement (IDS) submitted on 08/18/2006. The submission is 
in compliance with the provisions of 37 CFR 1.97. Accordingly, the information disclosure 
statement is being considered by the examiner. 

Claim Rejections - 35 USC § 112 

1 . The following is a quotation of the second paragraph of 35 U.S. C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

2. Claim(s) 1-10 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

The claim limitations of "the diode includes a composition-graded layer having a 
compositional gradient and being composed of a boron-phosphide-based semiconductor, and the 
composition-graded layer serves as the current diffusion layer and the cladding layer", as 
recited in claim(s) 8, are unclear how a new additional element can serve as the previously 
defined elements. 
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The claim limitations of "the composition-graded layer serves as the current diffusion 
layer and the cladding layer", as recited in claim(s) 8, are unclear how a single layer can be two 
layers. 

The claim limitations of "the composition-graded layer", as recited in claim 10, are 
unclear as to what is the composition-graded layer. 

Claim Rejections - 35 USC §102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

4. Claim(s) 1-4, 6, 8 & 10, as best understood, are rejected under 35 U.S.C. 102(b) as 
being anticipated by (US-2003/0234400) by Udagawa. 

Regarding claim 1, Udagawa discloses in FIG. 6 and related text a compound 
semiconductor light-emitting diode comprising a light-emitting layer (604) composed of a Group 
III-V compound semiconductor, and a current diffusion layer (607) provided on the light- 
emitting layer and composed of a Group III-V compound semiconductor, characterized in that 
the current diffusion layer is composed of a conductive boron-phosphide-based semiconductor 
(paragraph 128) and has a bandgap (3.1 eV) at room temperature wider than that of the light- 
emitting layer (2.9 eV). 

Regarding claim 2, Udagawa discloses in FIG. 6 and related text the current diffusion 
layer (607) is composed of at least one species selected from among boron monophosphide, 
boron gallium indium phosphide represented by a compositional formula 
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B. sub.. alpha. Ga.sub..gamma.In.sub.l-.alpha.-.gamma.P (0<.alpha..ltoreq.l, 0.1toreq..gamma.<l), 
boron nitride phosphide represented by a compositional formula BP. sub. l-.delta.N. sub. .delta. 
(0.1toreq..delta.<l), and boron arsenide phosphide represented by a compositional formula 
B. sub. .alpha.P. sub. l-.delta.As. sub. .delta, (paragraph 128; "n-type BP"). 

Regarding claim 3, Udagawa discloses in FIG. 6 and related text the difference between 
the bandgap at room temperature (3.1 eV) of the current diffusion layer (607) and the bandgap at 
room temperature of the light-emitting layer (604; 2.9 eV) accounts for 0.1 eV or more. 

Regarding claim 4, Udagawa discloses in FIG. 2 and related text the current diffusion 
layer (607) has a bandgap at room temperature of 2.8 eV to 5.0 eV (3.1 eV). 

Regarding claim 6, Udagawa discloses in FIG. 6 and related text the diode includes, 
between the current diffusion layer and the light-emitting layer, a cladding layer (605) composed 
of a Group III-V compound semiconductor, and the cladding layer has a bandgap at room 
temperature (3.1 eV) wider than that of the light-emitting layer (604; 2.9 eV) and equal to or 
narrower than that of the current diffusion layer (607; 3.1 eV). 

Regarding claim 8, Udagawa discloses in FIG. 6 and related text the diode includes a 
composition-graded layer (605 & 607) having a compositional gradient (see paragraphs 127 & 
128; 605 is n-type boron phosphide and has carrier concentration of 2xlO A 18 cm-3; 607 is Si- 
doped n-type boron phosphide and has carrier concentration of 8x1 0 A 18 cm-3; hence, "having a 
compositional gradient") and being composed of a boron-phosphide -based semiconductor, and 
the composition-graded layer serves as the current diffusion layer (607) and the cladding layer 
(605). 
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Regarding claim 10, Udagawa discloses in FIG. 6 and related text an Ohmic contact 
electrode (608) is joined to the current diffusion layer or the composition-graded layer (607). 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth 
in section 102 of this title, if the differences between the subject matter sought to be patented and the prior 
art are such that the subject matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

6. Claim(s) 5 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over (US- 
2003/0234400) by Udagawa. 

Regarding claim 5, Udagawa discloses in FIG. 6 and related text substantially the entire 
claimed structure, as recited in claim(s) 1, including a thickness of 50 nm to 5,000 nm (paragraph 
128). 

Udagawa does not disclose the current diffusion layer has a carrier concentration at 
room temperature of 1 x 1019 cm-3 or more, a resistivity at room temperature of5x 10-2 
f2 "cm or less. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
to modify the device of Udagawa with the current diffusion layer has a carrier concentration at 
room temperature oflx 1019 cm-3 or more, a resistivity at room temperature of5x 10-2 
f2"cm or less, in order to improve the conductivity of the device. 

Generally, differences in carrier concentration or resistivity do not support the 
patentability of subject matter encompassed by the prior art unless there is evidence indicating 
such carrier concentration or resistivity is critical. "[W]here the general conditions of a claim are 
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disclosed in the prior art, it is not inventive to discover the optimum or workable ranges by 
routine experimentation." In re Aller , 220 F.2d 454, 105 USPQ 233, 235 (CCPA 1955). See 
also In re Hoeschele , 406 F.2d 1403, 160 USPQ 809 (CCPA 1969). For more recent cases 
applying this principle, see Merck & Co. Inc . v. Biocraft Laboratories Inc. , 874 F.2d 804, 10 
USPQ2d 1843 (Fed. Cir.), cert, denied , 493 U.S. 975 (1989), and In re Kulling , 897 F.2d 
1147, 14 USPQ2d 1056 (Fed. Cir. 1990). 

7. Claim(s) 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over (US- 
2003/0234400) by Udagawa in view of (US-2004/0026703) by Adomi et al (' Adomi"). 

Regarding claim 7, Udagawa discloses in FIG. 6 and related text substantially the entire 
claimed structure, as recited in claim(s) 1 & 6, except the cladding layer is composed of a Group 
III-V compound semiconductor containing aluminum, gallium, and indium, and the current 
diffusion layer is composed of a boron-phosphide-based semiconductor containing at least one 
species selected from among aluminum, gallium, and indium. 

Adomi discloses in FIG. 2 and related text the cladding layer (43) is composed of a 
Group III-V compound semiconductor containing aluminum, gallium, and indium (paragraph 
39; "AlGalnP"). 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
to modify the device of Udagawa with the cladding layer is composed of a Group III-V 
compound semiconductor containing aluminum, gallium, and indium, and the current diffusion 
layer is composed of a boron-phosphide-based semiconductor containing at least one species 
selected from among aluminum, gallium, and indium, in order to improve the characteristics of 
the device by taking advantage of a direct transition material with a large bandgap, well-suited 
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for formation of cladding layers (see Adomi, paragraph 39), and in order to use the device in an 
application capable of transmitting emitted light having a wavelength longer than about 443 nm 
(see Udagawa, paragraph 99, "boron indium phosphate"), respectively. 
8. Claim(s) 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over (US- 
2003/0234400) by Udagawa in view of (US-2003/02 1 8 1 80) by Fujiwara. 

Regarding claim 9, Udagawa discloses in FIG. 6 and related text substantially the entire 
claimed structure, as recited in claim(s) 1, including at least one of the current diffusion layer 
(607) and the cladding layer (605) are composed of an undoped boron-phosphide-based 
semiconductor to which no impurity element has been intentionally added (no intentional doping 
is disclosed for layer 605; paragraphs 127 & 128). 

Udagawa does not disclose the light-emitting layer is composed of an aluminum gallium 
indium phosphide mixed crystal represented by a compositional formula 
Al.sub.XGa.sub.YIn.sub.ZP (O.ltoreq.X, Y, Z.ltoreq.1, X+Y+Z=l). 

Fujiwara discloses the light-emitting layer is composed of an aluminum gallium indium 
phosphide mixed crystal represented by a compositional formula Al.sub.XGa.sub. YIn.sub.ZP 
(O.ltoreq.X, Y, Z.ltoreq.1, X+Y+Z=l) (paragraph 4; "AlGalnP active layers"). 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
to modify the device of Udagawa with the light-emitting layer is composed of an aluminum 
gallium indium phosphide mixed crystal represented by a compositional formula 
Al.sub.XGa.sub.YIn.sub.ZP (O.ltoreq.X, Y, Z.ltoreq.1, X+Y+Z=l), in order to use the device in 
an application that required the use of orange/yellow light LED (see Fujiwara, paragraph 4). 
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Conclusion 

The prior art made of record and not relied upon is considered pertinent to applicant's disclosure. 
References A-I and L are cited as being related to LEDs. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Alexander Belousov whose telephone number is 571-270-3209. 
The examiner can normally be reached on Monday - Thursday 7:30AM - 5:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Lynne Gurley can be reached on 571-272-1670. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Alexander Belousov/ 
Examiner, Art Unit 2811 
06/12/2008 



/Ori Nadav/ 

Primary Examiner, Art Unit 2811 



